Ginseng, the famous oriental plant drug, is the root of Panax ginseng C. A. MEYER. This herb grows wild in cool and shady forests extending from Korea and North Eastern China to Far Eastern Siberia. Recently, the wild plant was also discovered near Mt. Fuji, Japan." Because the wild plant is now very rare, it has been cultivated in Korea, China and Japan . From ginseng, a number of characteristic neutral dammarane saponins2) and a glucuronide saponin of oleanolic acid named ginsenoside-Ro (1)3) have been isolated. The acidic saponin, 1, was first isolated from rhizomes of P. japonicus C. A. MEYER in a high yield by Kondo and Shoji.4) being named chikusetsusaponin V. Recently, Kitagawa et al. reported the isolation of acidic malonyl-dammarane saponins from this drug.5)
Ginseng saponins have been extensively analyzed by thin layer chromatography (TLC)6) as well as high-performance liquid chromatography (HPLC),7) and the evaluation of the cultivated materials as a crude drug has been conducted by analysis of saponins. However, no analytical study on the wild plant has appeared in the literature, mainly due to the much greater cost as compared with the cultivated materials. Recently, we have found that borate ion-exchange HPLC8) and normal-phase HPLC on a column of new hard spherical hydroxyapatite are useful for the analysis of neutral saponins of ginseng. The analysis of the G, ginsenoside; MG, malonyl-ginsenoside. Abbreviations of saponins: see text.
Chart 1 saponins including acidic saponins (vide supra) by HPLC was also investigated.10) By means of the combination of these procedures, we have compared the saponin compositions of longaged wild ginseng and cultivated material (aged six years) as to the following major saponins (Chart 1): ginsenosides-Rb1 (2), -Rb2 (3), -Rc (4), -Rd (5), -Re (6), -Rf (7), and -Rg1, (8) (neutral dammarane saponins), 1, and malony1-ginsenosides-Rb1 (9), -Rb2 (10) Identification of each major saponin in the wild specimens was substantiated by 2D-TLC as well as HPLC in the following four modes ( Fig. 1 and 2) ; on a ODS column (condition A), on an amino column (condition B), on a new type of hydroxyapatite column and in the borate ion-exchange mode. No significant difference in the composition of the major saponins was observed between wild (Chinese and Japanese) and cultivated specimens.
Contents of the major saponins were determined by HPLC (condition A) according to the method of our previous report, as shown in Fig. 2.10) The result obtained by this procedure was consistent with that obtained under condition B. As shown in Table I , in the case of cultivated ginseng, the saponin contents in the rhizome and the lateral roots of the Chinese wild specimen are evidently higher than in the main root. Malonyl-ginsenosides (9-11) were also present in wild specimens and the content of 9 in both the Chinese and Japanese wild specimens was somewhat higher than in the cultivated specimen.
It was found that the contents of 1 in the rhizome and the main root of the Chinese wild specimen were remarkably higher than in the cultivated specimen. Chemotaxonomy of Panax species has been based on comparison of saponins in the roots of cultivated ginseng (aged six years) with those of rhizomes of a variety of species of Panax (P. japonicus, etc.) growing wild in Japan, the Himalayas and the southwest province of China (aged more than ten years). It was reported that rhizomes of the latter wild Panax species contained a large amount of a variety of oleanolic acid saponins such as 1, being chemotaxonomically distinguished from ginseng root which contains a relatively small amount of 1.1) However, the present results suggest that the chemotaxonomical comparison must be reinvestigated based on analysis of the same part of specimens of similar age. The revised chemotaxonomical classification will be reported elsewhere. Contents of other major saponins in the wild specimens were found to be rather similar to those of the cultivated specimens. From leaves of cultivated P. ginseng, Yahara et al.11) have isolated 2-6, 8 and ginsenosides-F, (12), -F2 (13) and -F3 (14), the latter three of which are characteristic of the leaves. In the present study, no significant difference in the saponin composition was observed between the leaves of cultivated and wild (Japanese) specimens. The presence of a small amount of malonyl-ginsenosides was detected, but 1 and 7 were not detected in cultivated of wild (Japanese) specimens. Contents of 2-6 and 8-11 in the leaves were determined by HPLC not under condition A, but under condition B, because under condition A, the peaks of the above saponins were incompletely separated from each other. Contents of saponins , especially 5 and 6, in the leaves of cultivated specimens were found to be relatively higher than those of the wild specimens.
